Based on the matrix representation of octonion algebra, supplied with specific multiplication rule, the model of electroweak and gravitational interactions is built up. While electroweak interaction in this model is induced by charged W-bosons, other two forces appear to have slightly more complicated nature. Gravitational interaction coincides in the model with dipole interaction of a pair of charged bosons. The dipole consists of a charged vector bosons pair from the major octonion algebra fields. When the charged dipole pair interacts with the neutral bosons pair from the major octonion algebra fields, the charged bosons pair misses its mass. The drop in mass leads to appearance of far-ranging forces of gravitational interaction. Finally, strong interaction appears in the model as internal gravitational solution of 'black whole' type with the peculiar 'gravitational' constant. The solution is a product of interaction of major vector fields pair with charged W-bosons pair. It is inferred from the model that the state space is ten-dimensional. The space is built as a module of the matrix representation of octonion algebra over the particles field (Omodule). Similarly to the Standard Weinberg-Salam theory, the particle mass here appears as the product of interaction of massless spinor fields and Higgs field from O-module representation.
Introduction
The idea of incorporation of octonion algebra into total field framework is a long-life story [1] . However, the early attempts were mostly concerned in the new Cayley octaves algebra introduction to the physics theory necessity rather than in seeking approach for unified field theory construction. Nowadays octonions are included in the emerging M-theory framework of unified interactions. Nevertheless the group approach to M-theory construction has a sensitive disadvantage: Cayley octaves algebras lose non-associativity of their lagrangian.
In the current work principally different approach to unified field theory construction is proposed. This approach implies the algebraic introduction of new interactions on the special algebra. Such approach has a number of advantages, though along with certain disadvantages. The main disadvantage is a necessity of new quantization schemes introduction. That becomes inevitable because the lagrangian loses its important group properties when considered on the newly introduced algebra. Therefore the problem of probabilistic interpretation of particles and the positivity of its energy arises. However after some reasoning that fact does not face so negative. As it follows from calculations, new particles should have higher mass therefore their influence within the modern energy scale could be neglected without losing any of group properties of U (1) × SU (2) symmetries of electro-weak interaction. In case of high energies non-associative nature of the lagrangian provides us with one specific opportunity: the order of multipliers we could choose according to our own preferences. That opportunity allows us to exclude undesirable summands. Thus in the proposed fields interaction model new quantization as well as renormalization methods, perhaps, could be found.
In [2] the author proposed generalization of the lagrangian from WeinbergSalam theory to non-associative algebra and later in [3] proposed the scheme of gravitational interaction introduction. The main milestones of conducted research would be point out in the first paragraphs of the paper. After that strong interaction introduction scheme as a model of strong gravity, but in the framework of the approach developed here, and as a solution inside of "black whole" in the Schwarzschild metric, is proposed. New gravitation constant of strong gravitation is defined by the mass of charged W -bosons from weak interaction theory.
Dirac equation in the pseudo-riemannian space
Let M be some pseudo-riemannian manifold and the coordinates x(p) = (x 0 , x 1 , x 2 , x 3 ) = x may be introduced in any point p ∈ M , metric is
and the connectness is
Then the Riemannian tensor we define by 
Quadratic form (1) may be reduced to the diagonal form in any neighborhood of the point
We consider the metric of the physical space-time as metric in Minkowsky space M 4 in the normal form
(Here we make distinction between the Greek indexes and Latin indexes: the Greek indexes are used with regard to pseudo-riemannien manifold and the Latin indexes are used with regard to the M 4 .) Build the tangent space in every point of the pseudo-riemannian space M . Assume the tangent space is the Minkowsky space M 4 with metric (5). Let
Introduce the tetrads h a µ in the same points of the pseudo-riemannian space M to connect the metric of pseudo-riemannian space to the metric of the M 4 :
Let h a µ be tetrads [6] :
where γ b ac are Ricci coefficients. In [7] free Dirac equation
in the tangential space M 4 of the pseudo-riemanienn space have the following form (ih
where
and Φ 1 µ is arbitrary real function. Dirac matrixes comply with the following multiplication rule on matrixes σ ab :
Assume, the metric (1) has form (4), then for different a, b, c we get
and Dirac equation has the form [8] (
The doubling of quaternion algebra leads, in particular, to octonion algebraÕ [9] , which is a linear space over the field of real numbers R, for anyõ from octonion algebraÕ. Octonion algebra cannot be represented by matrixes with traditional multiplication rule, but the special multiplication rule can be introduced, which allows such representation [5] 
whereΣ K are matrix and (I, J, K = 1, 2, . . . , 7):
where completely antisymmetric symbol ε IJK is not null if only
It is easy to ensure, that the multiplication rule leads to non-associative algebra, i.e.
ABCDΣD where ε IJKL is completely antisymmetric symbol, which is equal to one for the following expressions:
where (I = 1, 2, 3)
Here σ 0 is a unit matrix and σ I , I = 1, 2, 3 is a Pauli matrix:
Let's define the specific multiplication rule for the abstract matrixes in the following way
The matrixes A, A ′ , B, B of size (2 × 2) were introduced, together with unit matrix I of the same size and complex numbers λ, ξ, λ ′ , ξ ′ . Multiplication rule (25) is defined for a wider matrix class than octonion algebra representation matrixes Σ a , a = 0, 1, 2, . . . , 7 introduced earlier. Two more matrixes could be introduced
That maintains our specific multiplication rule (25). So the set of matrixes
form a basis of linear space over the field of complex numbers, which is further called the extended octonion space, and is denoted for O. That defines the space O as non-associative O-module, where O is alternative ring.
By means of multiplication (25) introduce the convolution on the O:
3 Methods of relieving of octonions from non-associativity
Probability model of non-associativity relieving.
Here the frequencies p 1 and p 2 are introduced. These values depend on the number of the brackets permutations, which lead to the equal result in (29). For example, in (29) it is natural to admit c The definition given in (29) is also applicable for greater number of elements.
Minimal model of non-associativity relieving.
The maximal or minimax model is to be defined similarly. Obviously, in associative case the same result is obtained to that of the models defined above.
Lagrangian of the O-theory
where [2] the generalization of Weinberg-Salam lagrangian to non-associative algebra is proposed as follows (A, B = 0, 1, . . . , 7):
Here 
The summing up by different-case Greek indices is carried out with metric tensor of Minkowsky space η µν with signature (1, −1, −1, −1), while the simple summing up is conducted by the same-case indices.
It is shown in [2] 
the lagrangian of the O-theory takes the following form for the lepton sector
Where the following notation is used ic
. So, the final lagrangian contains non-associative elements along with associative.
Consider non-associative summands from lagrangian L o . First of all, it is the quadratic member by the fields
Apply probability model of non-associativity relieving to ths member. Assume for non-zero components c In addition there is a non-associative term (34) in the lagrangian of free fields. Relieving from non-associativity for this member will lead to important physical properties of the lagrangian of the O-theory, therefore the discussion of methods of relieving it from non-assotiativity postpone to the appropriate section.
Assume the senior field A K a , K = 4, 5, 6, 7 equal zero, we come to the lagrangian of the Weinberg-Salam, the Standard Theory of weak interactions (ST) [10] in the appropriate gauge. Strictly speaking, the problem formulation concludes in choosing such generalization to O-module that in the particular case of the minor fields we would get exactly the lagrangian of the ST. 
of the lagrangian (39) L o gives the opportunoty to introduce a neutral vector field C µ = A 4 µ . Also, the form of quadratic terms of field A 4 µ allows us to introduce the lagrangian of a massive vector field C µ
3. The field A 
4. The current containing part
gives foundation to introduce the charged vector field
and the quadratic terms of the lagrangian L o allows to introduce a massive vector field D µ with lagrangian (where m
However, that must be assumed
But not everything is so smooth! There is another interesting term in the
In a way, this term is also responsible for the current. Indeed
but this kind of the current violates the invariance of the lagrangian under the global transformation of the charge for vector fields: if
Loss of global charge invariance is due to the appearance of a massive vector boson, with respect to a non-zero vacuum value Ψ 0 . However, the unusual form of the current containing term (48) requires further study.
Solutions for vector bosons in the O-theory
We
then we get 
is a scalar and we shall believe it to be a constant on the small region Ω i . We also assume that all values in (53 -54) are chosen so that m 
of the form (recall (55))
Thus the D-boson is massless. As a solution of the equation (57) in the spherical coordinate system it takes
where f (r) and f (t) are arbitrary functions of the radius vector r and time t, respectively.
On the other side
Until now, the fields were considered solely as classic. When calculating the convolution C µ E µ it is not sufficient. Let the convolution C µ E µ be an average
also we introduced creation and annihilation operators of Bose-particles and assumed the same mass for particles C and E. Since the particles C, E are different and the operatorĉ,ê are commutative, then the right part of the (61) by the vacuum state is equal to zero. At the same time the (61) by the bound state is not equal to zero. For example, assume |1, 1 >=ĉ +ê+ )|0 > then
Since the left side of (60) is zero (recall 6) should be required to be small.
The method of geometrization in the O-theory
As it was mentioned, the lagrangian L o includes the current vector, which is non-invariant under the transformation of charge (50). The reason is that the currents
are included in the lagrangian as a sum. (Here y a , a = 0, 1, 2, 3 are the variables of the flat Minkowsky space.) Moreover, by substituting this Lagrangian in the action we find that basically these terms are defined in distinct points of U
(The differences between the left and right particles were neglected in the paper, despite the fact that basically the considered space was RiemannianCartan space. Detailed calculations show the matrix γ 5 leads to RiemannianCartan space [11] , however, on the earth surface the effect is insignificant and unobservable in the modern empirical works ( [12] - [13] )).
On the other side in the initial lagrangian we had A 6 µ (y). Therefore pair D and D * , also in action, should be defined at one point. To solve this problem, perform the procedure of geometrization.
Let's limit by the case of "sufficiently good connected Ω" and "suffiently well-defined L o ".
Consider a sufficiently large region of Minkowsky space U = T × R 3 where T and R 3 are compacts. Split the domain U in an arbitrary way to n different small compact domains U i ⊂ U with boundary ∂U i and with inner region
In the region U i arbitrary choose the points A i and introduce local coordinates ξ i :
Then the interval between any two points from any neighborhood U i has form
Introduce manifold M and split it to n regions M i
Define homeomorphisms for the domains
Denote x = x(p) = (x 0 , . . . , x 3 ), p ∈ M, x µ (p) the coordinates of the M , which are induced by f i . Assume g i , f i and coordinate systems in U i and in Ω i satisfy
where H µ a is a diagonal matrix. Then the quadratic form of the interval with respect to p i from the manifold M i has the form:
Write the action of the O-theory lagrangian in the form of the Riemannian integral
Rewrite the spinor part of the action
Using the definition of vector fields D and D * from (45) we come to the following expression for (75)
From now on we neglect the decay of D-bosons into leptons, and therefore excluded the second string in (76) from further consideration.
In a small neighborhood U i of the point of Minkowsky space we consider the derivative of the spinor Dirac particle as a covariant derivative in curved space, written in the tetrad formalism in the metric (4), for which tetrads H µ a (p i ) are chosen in such way that
where Φ 2 µ is same as (18) . In the new coordinates the action (76) has the following form
which is equal to
Since A 6 µ is given in the only point p i and the signs of the interaction of particles D, D * and electron are opposite, then
Assuming that the integrand is extendable to the whole M we obtain
The written out scheme coincides to the representation of the Riemannian integral for an ordinary problem of the GRG, so the above assumptions are feasible, because they are complied for some problems. For example, such scheme is suitable for the calculation of Tolman [15] and Friedmann (88) solutions.
In addition it is necessary to take in mind the GRG provides the link between matter and geometry through Einstein equations. It turns out, the equations connecting matter and geometry exist in the Lagrangian of the O-theory. Indeed, the lagrangian of the O-theory includes an unusual member
which sign is not defined before specifying the method of non-associativity relieving.
Small regions Ω i differ in the following way: there are regions of Ω i , which imply the existence of a virtual pair of D + D * -bosons, and the regions where there is no such pair. In the areas where there is a virtual pair of D + D * it will be assumed a virtual pair of C · E-bosons also exists (the contribution of the minor fields A B µ , B = 0, 1, 2, 3 will be neglected since their mass compared to that of major field A B µ , B = 4, 5, 6, 7 is negligible quantity). Outside of the region of the implied virtual pair of D + D * -bosons the gravitational vacuum is not formed, hence the average value of a virtual pair C + E in such region is zero.
Action of the gravitational field in GRG has the following form [6] :
where w λ is vector [6] and
is lagrangian of the gravitational field. We will not make distinction between G and R in the integrand because the divergance terms could omitted.
From here on, we assume (the validity of this assumption is verified in the cases of the Schwarzchild and Friedmann metric)
(here f 4567 = 0, ±1) and we come to Einstein equations
where κ = m 2 D .
Friedmann solution
In this section it is shown in the flat Friedmannian space there is a self-consistent solution of octonion Lagrangian. Consider homogeneous and isotropic Universe
with conformal time dt = a(η)dη and (α, β = 1, 2, 3)
Use (2) to find all the non-zero components of Christoffel symbol:
and estimate the value
where the stroke means the derivative with respect to conformal time.
Write the Dirac equation in the Friedmann metric (88)
From (18) and (92) we get
which is inline with (59). Assume
then Lagrangian member (34), which is non-associative by fields, could be rewritten, using (77), as
(calculated based on the minimax non-associativity relieving method) and determines the gravitational field lagrangian. Consider the right side of (60) equations of C and E bosons.
If we assume that the mass of C and E-bosons is large and the rate of Hubble recession is small, then, at the certain choice of constant 4q 56 q 47 /q 2 D , the right side of (96) could indeed be regarded as negligibly small.
Schwarzchild solution
Consider the space where there is a massive spherically symmetrical object. Let this object be the source of octonion field. On great distances from the object the electro-weak interaction could be neglected therefore the object should be the source of solely the major octonion fields. Due to symmetry of the problem we can take on the great distances all the above fields are produced by vectorpotential
Let, e.g. the electron, be moving in the space. The space where the electron is moving is by definition the Minkowsky space. In spherically symmetrical coordinates the metrics in the space forms
Let's limit the consideration by left spinors. Rewrite the motion equation in octonion field of massive source, assumed it does not interact with the fields A 4,7 µ
with denotation
where L = r × p is the angular moment operator [16] . In accordance with the general scheme of geometrization of the O-theory we get 1 2
Introduce the general form of stationary spherically symmetric metric, obtained as the product of geometrization of the O-theory
therefore
For a weak field it is well-known [6]
where r g is gravitational radius. So assume H 0 to be known and find H 1 (r). In the first approximation, with great r, assume H 1 = 1 + C/r n , n > 1.
Find gravitational field lagrangian (76) in metrics (100)
Since the gravitational field (76) is 2/r 2 for the flat metric (97) then the lagrangian of the gravitational field in the E-theory, as it follows from (77) and (101), is
Given α(r), β(r) are infinitesimal, we see that matching (104) and (105) can only be achieved provided that
Finally the spherically-symmetrical Schwarzchild metric is obtained
10 Geometrization of weak interaction in the Otheory Similarly to the case of weak interactions we write the total lagrangian of the O-theory, neglecting the distinction between left and right particles (A, B = 0, 1, . . . , 7):
Here the group constant of weak interactions q 12 = g could be substituted. Thus the massive charged vector bosons D and D * induced gravity, but with another constant
If m W = 100 Gev, m S = 1 Gev, g = 10 −2 , then q 56 = 10 −2 ! It appears the group constant SU (2) × U (1) and q 56 possibly are equal! Or they are, at least, close.
The similar formula holds for the gravity
Assume the mass of major vector fields are equal to the Planck mass (this assumption is reasonable, since it is assumed that they form a coupled state), we obtain q 47 = 10 2 . Then the solution for a stable nucleus could be regarded as a solution inside of "black hole" in the Schwarzchild metric. The invisibility of free quarks is explained as a solution inside of "black hole", that "has no hair" therefore it is impossible to extract any information except the information of its mass, charge and its angular momentum.
In fact, the previous arguments are not completely accurate. They refer to the case where "black hole" is not charged and has no rotational degrees of freedom. That is applicable to the lower states of mesons. Proton can not be regarded as Schwarzchild metric external solution, because it is a charged particle. So the proton description should use the Reissner-Nordstrom solution [18] . That metric is a metric of a charged "black hole" with the charge of Q and the gravitational mass of M , but with the other "strong gravitational" constant of κ S :
(to be completely precise we could have used the Kerr-Newman geometry, if we had taken into account the spin and rotational degrees of freedom). Pay attention to an interesting feature of this solution, which takes place in atoms: an increase in charge with no increase in weight leads to the impossibility of the existence of "black hole". However complementing the nucleus with neutrons increases the mass of the nucleus and leads to increase in its gravitational radius, and as a consequence in its stability. The relation between charge and mass of stable nucleus is
However we should take into account the electrical repulsion of protons inside the nucleus. If the nucleus consists of protons only then the force of electrical repulsion increases and damages the nucleus. That fact is known from nuclear physics, but the model of the O-theory is a theoretical foundation.
Strong interactions in the O-theory
The research above shows the problem of quarks not flying-off nucleus could be solved in the framework of the O-theory as weak interaction manifestation. At the same time the geometrical nature of the effect, and therefore taking into account lagrangian non-associativity, leads to additional difficulties during the model quantization. On the other side, given the nucleus has high energy (the energy of the same order or higher than that of charged W-boson mass) the weak interaction current values and the geometrical structure and therefore the non-associative members in the theory apparently could be neglected. So, under the listed assumptions, the field part of lagrangian appears to be associative. Assume we neglect Higgs sector and limit our consideration by basis solution Ψ 0 , then the O-theory lagrangian generally becomes associative. Therefore on the octonion algebra the convolution (32) appears to be associative scalar product of type (28). So we can build up special octonion symmetry group G 2 . Once SU (3) ∈ G 2 , the colour quark group SU c (3) could be introduced to the model using standard method, i.e. fitting coefficients α k , β k in (108). In this paper the described issue is not considered.
Conclution
General framework for unified theory construction was proposed in the paper. As it had been predicted, finally we obtained the expression for current with coefficients, which gave us certain freedom (e.g. we were free to variate constant κ 3 inside certain limits etc.). That new current expression was caused by a number of new members appeared while generalization procedure of ST lagrangian. Basically, those members consist of fields A A µ , A = 5, 6, 7, 8 and those ones appeared from multiplets on spinor fields of O state space construction method. Should a general research be a start point? A physical nature of something could be a partial representation of that something and whether there is no interesting solution of a general problem detected then there is no interest in the general theory itself. For that reason a matter of principle for the author was the mathematical principles existence detection, which principles prove proposed unified theory physical foundation. Detailed symmetry of the theory and quantization procedure research, from author's point of view, should be conditioned by theory approximative schemes and could be a subject of further articles.
During gravitation build up process there was a remarkable feature of the developing formalism. Instead of introducing the space-time metric to the theory as a corollary of the variational principle for gravitational field action in terms of R, it was introduced as a corollary of geometrization method. Basically, the general relativity equations as a solution on the extremals also seems to be possible in the framework of the developed formalism. Such supposition is justified because the metrics is defined by vector-potentials A J µ , the equations for which are Euler-Lagrange equations.
